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(1.1) $(G, \rho, V)$ . $V^{*}$ $V$ , $\rho^{*}:$ $Garrow$
$GL(V)$ $\rho$ . ,
$G$ reductive, $S$
. , ( $G,$ $\rho^{*}$ , V , $s*$
.
(1.2) $(G, \rho, V)$ $\mathrm{Q}$ . ,
(i) $G$ $\mathrm{Q}$ ,
924 1995 46-60 46
(ii) $V$ Q- , , $V=V_{\mathrm{Q}}\otimes \mathrm{c}$ Q-
,
(iii) $v\in V_{\mathrm{Q}}$ $v^{*}\in V_{\mathrm{Q}}^{*}=\mathrm{H}\mathrm{o}\mathrm{m}(V_{\mathrm{Q}}, \mathrm{Q})$ , $\rho_{v,v^{*}}(g):=$
$\langle\rho(g)v, v^{*}\rangle$ $G$ $\mathrm{Q}$
. $V_{\mathbb{Q}}$ $\mathrm{Q}$ $V^{*}$ Q- – ,
$V^{*}$ Q- . $V^{*}$ Q- $(G, \rho^{*}, V^{*})$ $\mathrm{Q}$
.
,
$(*)$ $v\in(V-S)\cap V_{\mathrm{Q}}$ , $v$ isotropy $G_{v}=$
$\{g\in G|\rho(g)v=v\}$ $\mathrm{Q}$
. ,
. (1.1) , $(G, \rho^{*}, V^{*})$
.
, , $(G, \rho, V)$ $*^{\backslash }$ . $(G, \rho^{*}, V^{*})$
, $-$ ,
. $(G, \rho, \mathrm{v}r)$ “$A$” , $*$
“ $A^{*}$ ” $(G, \rho^{*}, V^{*})$ ,
.
(1.3) $S$ $P(v)$ ( ) , $(G, \rho, V)$ $\mathrm{Q}$
, Q- . $P$ $G$
$\chi$ . , $\chi$
$P(\rho(g)v)=\chi(g)P(v)$ $(g\in G, v\in V)$
. $(G, \rho, V)$ $\mathrm{Q}$ , $\chi$ $\mathrm{Q}$
.
(1.4) , . $G^{+}$
$G_{\mathrm{R}}$ ,
$V_{\mathrm{R}}-S_{\mathrm{R}}=V_{1^{\cup\cdots\cup}}V_{\nu}$
$-S_{\mathrm{R}}=\{x\in V_{\mathrm{R}}=V_{\mathrm{Q}}\otimes \mathbb{R}|P(x)\neq 0\}$ . , $V_{i}$
$\rho(G^{+} )$- .
’
$n=$ m $V,$ $d=\deg P$ ,
$\omega(v)=|P(v)|^{-n}/ddv$
47
$\omega(v)$ $-S_{\mathrm{R}}$ $G^{+}-$ . , $dv$ $\mathbb{R}-$
Lebesgue .
$dg$ $G^{+}$ $\ovalbox{\tt\small REJECT}\backslash -\mathrm{K}\iota,$ , . $G_{v}^{+}=G^{+}\cap G_{v}(v\in V_{\mathrm{R}}-S_{\mathrm{R}})$ unimodular $|$)
, $d\mu_{v}$ . $d\mu_{v}$ , $G^{+}$ $L^{1_{-}}$
$(*)$ $\int_{G+}F(g)dg=\int_{V}.\cdot\omega(\rho(g)v)\int_{G_{v}^{+}}F(gh)d\mu_{v}(h)$
. , . $v$ ,
, $V_{i}$ $G^{+}-$ $v’=\rho(g)v$ $g\in G^{+}$ ,
$G_{v}^{+},$ $=gG_{v}^{+_{g^{-}}1}$ . $g$ $G_{v}^{+}$ $G_{v}^{+}$, –
, $d\mu_{v}$ $d\mu_{v’}$ $-$ .
(1.5) V $L$ , $G_{\mathrm{Q}}\cap G^{+}$ $\Gamma$ $\rho(\Gamma)$ $L$
. $v\in L-S$ , $\Gamma_{V}=G_{V}^{+}\cap\Gamma$ , $v$ $\Gamma-$ $\rho(\Gamma)v$
$\mu(\rho(\Gamma)v)$ ( $\mu(v)$ )
$\mu(v)=\int_{G_{v}^{+}}/\mathrm{r}_{v}\mu_{v}d$
. (1.2) , $\mu(v)$ $([\mathrm{B}\mathrm{H}])$ .
(1.6) , $(G, \rho, V)$ .




$\Phi_{i}(f, s)$ $=$ $\int_{V_{i}}|P(X)|^{S-}n/d(_{X)d_{X}}f$
. , $\zeta_{i}(L, s)$ , $L$ $V_{i}$ $\rho(\Gamma)-$
. $S(V_{\mathrm{R}})$ ,
.
$\Phi_{i}(f, s)$ , [K]
. ( , . , $P$ ,
$f$ [K] , , $f,$ $\Phi$ , $\Phi_{i}(f, s)$ [K] $\gamma(s-\frac{n}{d})Fi(S-\frac{n}{d}, \Phi)$ . )
, ,





$L$ $\mathbb{Z}-$ , $P(v)$ (
) $\mathbb{Z}-$ , $L$
. , $m$
$N_{i}(L;m)= \sum_{v}\mu(v)$ , $v\in\Gamma\backslash L\cap V_{i}$ , such that $P(v)=\epsilon_{i}m$
. $P(v)$ $V_{i}$ $-$ , $\epsilon_{i}$ . [BH]
, (1.2) $(*)$ $\mu(v)$
, $N_{i}(L;m)$ we defined .
, $*^{\backslash }$ .
$\zeta_{i}(L, s)=\sum_{=m1}^{\infty}\frac{N_{i}(L,m)}{m^{s}}.$ .
, $N_{i}(L;m)$ .
$G_{1}^{+}=\{g\in G^{+}|\chi(g)=1\}$ . , $G_{1}^{+}$ ,
$\Gamma$ . $P$ , $G$ $GL_{1}$
. , $\Gamma/\Gamma_{v}$ $\rho(\Gamma)v$ $\gamma\Gamma_{v}\mapsto\rho(\gamma)v$
1 1 ,
$\mu(v)=\#(\rho(\mathrm{r})v)\cdot\frac{vol(G_{v}+)}{\#(\Gamma)}$








, , $\Gamma$ $\mu(v)$ ,
$\zeta_{i}(L, S)=\sum_{v\in L\cap V:}\frac{1}{|P(v)|^{s}}$
. $P$
, Epstein .




$\{v\in L\cap V_{*}|P(v)=\epsilon_{*}m\}$ , Siegel
$\mu(v)$ $([\mathrm{S}\mathrm{i}])^{1}$.
$\mu(v)$ $G_{V}^{+}/\Gamma_{V}$ , $\Gamma_{v}$ .
(1.4) , $v,$ $v’\in V$. $G_{v}^{+}$ $G_{v}^{+}$, $G^{+}$
$d\mu_{v}$ $d\mu_{v’}$ compatible . $v,$ $v’$ $\Gamma_{v}$ $\Gamma_{v’}$
. $-$ , $\Gamma/\Gamma_{v}$ $\rho(\Gamma)v$ 1 1
, $\rho(\Gamma)v$ $\Gamma_{v}$ . , $\mu(v)$
$\rho(\Gamma)v$ , $\rho(\Gamma)v$ . ,
$\{v\in L\cap V_{i}|P(v)=\epsilon im\}$ r- , $\Gamma-$
$\mu(v)$
$\ovalbox{\tt\small REJECT}(L;m)=\sum_{v}\mu(v)$ , $v\in\Gamma\backslash L\cap V_{i}$ , such that $P(v)=\epsilon_{i}m$
, .
,
$\zeta_{i}(L, s)$ $m=1,2,$ $\ldots$
$P(v)=\epsilon_{i}m$ , $v\in L\cap V_{i}$
.
, $\mu(v)$ $N_{i}(L, m)$ ,
measure . [S1], [HS], [S2]
.
(1.8) , Riemann








[Si] , Siegel , $\mu(v)$
. Il .
2 , . $\mathrm{L}$ ,
. Riemann 2 , .
, .
50
Proposition. ${\rm Re}(s)$ , $Z(f, L;s)$ $f\in$
$S(V_{\mathrm{R}})$
$Z(f, L;S)= \sum_{i=1}\nu\zeta_{i}(L, S)\Phi_{i}(f, s)$
.
Proof. $|\chi(g)^{S}|=x(g)^{{\rm Re}(_{S)}}(g\in G^{+})$ , $f\in s(V_{\mathrm{B}})$ $|f(v)|\leq$
$f_{0}(v)(v\in V_{\mathrm{R}})$ , $s\in \mathbb{R},$ $f$
$\geq 0$ . , ,
. , $\mathrm{f}^{\backslash }$ . ,
$\text{ }$
$L-S= \bigcup_{i=1}L\cap V\dot{.}=\cup\nu i=\nu 1v\in \mathrm{r}\backslash \cup\cap LV.\cdot\rho(\mathrm{r})v$
$($
, $\rho(\Gamma)v$ $\Gamma/\Gamma_{v}$ 1 1
$Z(f, L;s)$ $=$ $\dot{.}\acute{\sum_{=1v\epsilon\backslash \cap}}\sum_{\mathrm{r}LV}.\int_{G}+/\mathrm{r}\rho x(g)s\sum f((gw\in\rho(\Gamma)v)w)dg$
$=$ $\sum_{i=1\in\Gamma\backslash }^{\nu}\sum_{vL\cap V_{*}}\cdot\int_{G^{+\mathrm{r}}}//\mathrm{r})\sum_{v}\chi(g)^{s}f(\rho(g)\rho(\gamma v\gamma\in \mathrm{r})dg$







$Z(f, L;S)= \sum_{=i1}\nu v\in \mathrm{r}\sum_{\backslash L\cap Vi}\frac{\mu(v)}{|P(v)|^{s}}\Phi i(f, s)=\sum_{=i1}\nu\zeta.\cdot(L, S)\Phi i(f_{S},)$
. , Re(s) ,
.
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(1.9) $*^{\backslash }-$ $\chi(g)\geq 1$ $\chi(g)\leq 1$ 2
$Z_{+}(f, L;s)$ $=$ $\int_{\chi(g)\geq}G^{+\chi}/_{1}\Gamma(g)^{S}\sum_{L-s}f(\rho(g)vv\in)dg$
$Z_{-}(f, L;S)$ $=$ $\int_{G^{+}/\Gamma}x(g)\chi(g)\leq 1Sv\sum_{\in L-S}f(\rho(g)v)dg$
. ,
$Z(f, L;s)=Z_{+}(f, L;s)+Z_{-}(f, L;s)$
. 2 , (1.8) Proposition .
Proposition. (i) $Z_{+}(f, L;s)$ $s\in \mathbb{C}$ , $s$
.
(ii) $Z_{-}(f, L;s)$ Re(s) .
Proof. $z_{\pm}$ $Z$ , (1.8) Proposition
${\rm Re}(s)$ . , (i)
. (1.8) Proposition , $s\in \mathbb{R},$ $f(v)\geq 0(\forall v\in V_{\mathrm{R}})$
. $C$ , $s>C$ $z_{+}(f, L;s)$
. $s\in \mathbb{R}$ , $M>C-s$ $M$ . , $M>0$
, $Z_{+}$ $\{g\in G^{+}/\Gamma|\chi(g)\geq 1\}$ , $\chi(g)^{s}\leq\chi(g)^{s+M}$ . ,
$Z_{+}(f, L;s)\leq Z_{+}(f, L;s+M)$ . $s+M>C$ $Z_{+}(f, L;s+M)$
, $Z_{+}(f, L;s)$ $s$ , $s$
.
2
(2.1) , (1.2) $(G, \rho^{*}, V^{*})$ etc.
, $*$ , .
$(G, \rho^{*}, V^{*})$ $\zeta_{i}^{*}(L*, s)(i=1, \ldots, \nu)$ . , $L^{*}$ $V_{\mathbb{Q}}^{*}$
, $L$ ,
$L^{*}=\{v^{*}\in V_{\mathrm{Q}}*|\langle L, v^{*}\rangle\subset \mathbb{Z}\}$
. $i$ , $V_{\mathrm{R}}^{*}-s*\mathrm{R}$ ,
$\nu$ $-S_{\mathrm{R}}^{*}$ – (
) . $(G, \rho^{*}, V^{*})$ $P^{*}$ , $P^{*}$ $G$ $\chi^{*}$
. $\chi^{*}=\chi^{-1}$ . $(G, \rho^{*}, V^{*})$ $\Phi_{;}^{*}(f^{*}, s)(i=1, \ldots, \nu)$
.




1. b- : $s$ $d$ $b(s)$ :
$P^{*}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d})xP(v)^{s+}1=b(s)P(X)s$ .
2. :
$\Phi_{i}(\hat{f}^{*}, s)=\gamma(s-\frac{n}{d})_{j}\sum_{1=}C_{j(}\dot{.}S)\Phi_{j}*(f*, \frac{n}{d}-s)\nu$ .




3. : $f^{*}\in S(V_{\mathrm{R}}^{*})$ ,
$Z( \hat{f}^{*}, L;s)=v(L)^{-1}z*(f^{*}, L^{*}; \frac{n}{d}-S)$
, $s$ . $v(L)= \int_{V/L}-dv$
.
2 , ([K], Proposition 10, Theorem 28)
. 3 $f^{*}$
, .
(2.3) Theorem. (i) $*^{\backslash }$ $\zeta_{i}(L, S),$ $\zeta_{i}^{*}(L^{*}, s)$ $\mathbb{C}$
.
(ii) $b(-S)(_{i}(L, S),$ $b(-S)\zeta_{i}*(L^{*}, s)$ $\mathbb{C}$ . ,
$\alpha_{1},$
$\ldots,$
$\alpha_{d}$ $b(s)$ $(2.2)- 2$ , $\zeta_{i}(L, s)$ $s=\alpha_{1},$ $\ldots,$ $\alpha_{d}$
, $s=\alpha_{i}$ $-\alpha_{i}$ $b(s)$ .
(iii)
$\zeta_{j}^{*}(L^{*}, \frac{n}{d}-S)=v(L)\gamma(s-\frac{n}{d})_{i=}\nu\sum_{1}c_{ij}(_{S)}\zeta_{i(L}, S)$ $(j=1, \ldots, \nu)$
.





,$Z( \hat{f}^{*}, L;s)=v(L)^{-1}z*(f^{*}, L^{*}; \frac{n}{d}-S)$
, $s$ .
Proof. (1.9) ,
$Z(\hat{f}^{*}, L;s)$ $=$ $Z_{+}(\hat{f}^{*}, L;s)+Z_{-}(\hat{f}L;s*,)$ ,
$Z^{*}(f^{**}, L;s)$ $=$ $Z_{+}^{*}(f^{*}, L*);s+z_{-(fL^{*})}^{*}*,;s$
, $z_{+},$ $Z_{+}^{*}$ 2 $s$ . , $Z_{\pm}^{*}$ ,
$\chi^{*}(g)\geq 1$ $Z_{+}^{*},$ $\chi^{*}(g)\leq 1$ $Z_{-}^{*}$ .
, $z_{+}$ $Z_{-}^{*}$ , $Z_{-}$ $Z_{+}^{*}$ $-$
. , $Z_{-},$ $Z_{-}^{*}$ Poisson
$\sum_{v\in L}\hat{f}(*\rho(g)v)=v(L)-1\det\rho(g)^{-}1*\sum_{v\in L^{*}}f^{*}(\rho(*g)v^{*})$
. $f^{*}$ , $v$ ,












$Z( \hat{f}^{*}, L;S)=Z+(\hat{f}^{*}, L;s)+v(L)^{-1}z^{*}(+f*, L*\frac{n}{d}-S;)=v(L)^{-}1z^{*}(f^{*}, L*\frac{n}{d}-s;)$
. (1.9) Proposition $\mathbb{C}$
. , $Z(\hat{f}^{*}, L;S)$ , ,
${\rm Re}(s)>>0$ $Z(\hat{f}^{*}, L;S)$
. – , $Z^{*}(f^{*}, L^{*} ; \frac{n}{d}-s)$ ,
54
, ${\rm Re}(s)<<0$ , $Z^{*}(f^{*}, L^{*}; \frac{n}{d}-s)$
. , ,
$Z( \hat{f}^{*}, L;s)=v(L)^{-1}z^{*}(f^{*}, L^{*};\frac{n}{d}-s)$
.
(2.5) (2.4) Proposition $f^{*}$
.
Lemma. (i) $f_{0}^{*}$ , $V_{\mathrm{R}}^{*}-S_{\mathrm{R}}^{*}$ C\infty -
. , $f^{*}(v^{*})=P(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}v^{*)}f\mathrm{o}*(v^{*})$ (2.4) Proposition .
(ii) $f_{0}^{*}$ , Fourier $(f_{0}^{*})^{\wedge}$ $V_{\mathrm{R}}-S_{\mathrm{R}}$
$C^{\infty}-$ . , $f^{*}(v^{*})=P^{*}(v^{*})f\mathrm{o}^{*}(v^{*})$ (2.4) Proposition
.




$P(v)(f_{0^{*}})\langle v$ ) (i) ,
$P^{*}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{v})(f^{*}\mathrm{o})(v)$ (ii) $\emptyset\ \mathrm{g}$
([K], Lemma 29 ) .
(2.6) Proof of Theorem (2.3). (i), (ii) $f\mathrm{o}$ , $\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{P}(f\mathrm{o})$
$C^{\infty}-$ . $f(v)=P^{*}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{v})f0(v)$ . , $f$
Fourier $f^{*}$ , Lemma (2.5) (ii) , Proposition
(2.4) $Z(f, L;s)$ $\mathbb{C}$ . $\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{P}(f_{0})$ $\ovalbox{\tt\small REJECT}$
, Proposition (1.8)
$Z(f, L;S)=\zeta_{i}(L, s)\Phi_{i}(f, S)$
. $\Phi_{i}(f, s)$ $\mathbb{C}$ , $\zeta_{i}(L, S)=$
$Z(f, L;s)/\Phi_{i}(f, s)$ $\mathbb{C}$ . $-$ , $\mathrm{k}$
,
$\Phi_{i}(f, s)=(-1)^{d}\epsilon_{i}b(s-\frac{n}{d}-1\mathrm{I}^{\Phi(}if0,$ $s-1)=\epsilon_{i}b(-s)\Phi i(f_{0}, s-1)$
. , b- ([K], Proposition 30) . $s$
, , $\Phi_{i}(f_{0}; s-1)\neq 0$ ,
$b(-s) \zeta_{i}(L;S)=\epsilon_{i}\cdot\frac{Z(f,L,s)}{\Phi_{i}(f_{0},s-1)}$
.
$\mathbb{C}$ . $\zeta_{i}^{*}(L*, s)$ , .
55
(iii) $f_{0}^{*}$ $\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}(f0)*$ * $C^{\infty}-$
, $f^{*}$ Lemma (2.5) (i) . ,
$Z( \hat{f}^{*}, L;s)=v(L)^{-1}Z^{*}(f^{*}, L^{*} ; \frac{n}{d} - s)$
(Proposition (2.4)). Proposition (1.8) ,
$\zeta_{j}^{*}(L^{*}, \frac{n}{d}-S)\Phi^{*}j(f*, \frac{n}{d}-S)=v(L)\sum_{=i1}^{\nu}\zeta_{i}(L, s)\Phi i(\hat{f}^{*}, s)$




$\zeta_{j}^{*}(L*, \frac{n}{d}-S)\Phi^{*}(jf^{*}, \frac{n}{d}-s)=v(L)\gamma(s-\frac{n}{d})\nu\sum_{1}C_{ij}(S)\zeta.(L, s)\Phi_{j}^{*}i=\cdot(f*, \frac{n}{d}-s)$
. (i), (ii) $\Phi_{j}^{*}(f^{*}, \frac{n}{d}-S)$ $0$





. , [S4] \S 2.1 .
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. $G^{+}=\mathbb{R}>0$ $V_{\mathrm{R}}-S_{\mathrm{R}}=\mathbb{R}^{\mathrm{x}}=\mathbb{R}_{><0}0\cup \mathbb{R}$ 2 . $L=\mathbb{Z}$
Riemann $*^{\backslash }$ ,









(3.3) (ii). $n\geq 2$ $G=GL_{1}\cross So(n),$ $V=\mathbb{C}^{n}$ , $P(v)=v_{1}^{2}+\cdots+v_{n}^{2}$ ,
$V_{\mathbb{R}}-S_{\mathbb{R}}=\{v\in \mathbb{R}^{n}|P(v)\neq 0\}=\mathbb{R}^{n}-\{0\}$ . , $V_{\mathrm{R}}-S_{\mathrm{R}}$ ,










(3.3) (iii). . $m>n\geq 1,$ $m>p>0,$ $G_{\mathrm{R}}=$
$GL_{n}(\mathbb{R})\cross SO(p, m-p),$ $V_{\mathrm{B}}=M(m, n;\mathbb{R})$ , $\rho$ $\rho(g, h)v=hvg^{-1}(g\in GLh\in n$’
$SO(p, m-p))$ ,
$P(v)=\det(^{t(p)}vIv)$ , $I^{(p)}=$
. $n,$ $m-n\neq 2$ , ,
. $n=1$ Siegel . $n\neq 1$
,
. $m-n$ $n$ 2 , (1.2) $(*)$ ,
. $m=3$ .
$V_{\mathrm{R}^{-}}S_{\mathrm{R}}=\{v\in M(m, n;\mathbb{R})|P(v)\neq 0\}$
$V_{\dot{\mathrm{R}}}.-S_{\mathrm{R}}.=:= \max\{0,n-m\}\min\{p\bigcup_{+_{P}}^{1}’ nVi$ , $V_{i}=\{x\in M(m, n;\mathbb{R})|$ sgn $(^{t}vI^{(p)}v)=(i, n-i)\}$
$V_{i}$ sgn . $(-$
) ,




$\Phi_{i}(\hat{f};s)=\gamma m,n(s)\sum\max\{0,n-q\}\leq i\leq\min\{p,n1$ C.$\cdot$j $(s) \Phi j(f;\frac{m}{2}-s)$
.
$\gamma_{m,n}(s)=\prod\mu=1n\Gamma \mathrm{R}(2S-m+\mu+1)\Gamma \mathrm{R}(2s-\mu+1)$ , $\Gamma_{\mathrm{R}}(z)=\pi-z/2\Gamma(_{Z}/2)$
, $C_{ij}(S)$ .
58
$o_{ij}(_{S)}$ $=$ $0$ if $|i-j|\geq 2$ ,
$C_{i,i}(s)$ $=$
$(-1)^{i}( \hslash-\dot{\cdot})_{\prod ,\mu=1}i\cos\pi(s+\frac{\mu-p}{2})\prod^{n}\mathrm{c}\mu=i+1\mathrm{o}\mathrm{s}\pi(s+\frac{\mu-(m-p)}{2})$
if $m-p\equiv n-i$ (mod 2),
$(-1)^{i(}n-i) \prod_{=\mu 1}^{-}\cos ni\pi(s+\frac{\mu-(m-p)}{2})\mu n-i+1\mathrm{I}n\prod_{=}\cos\pi(s+\frac{\mu-p}{2}$
if $m-p\not\equiv n-i$ (mod 2),
$C_{i,\dot{\cdot}+1}(S)$ $=$ $\{$
$\sin\pi(\frac{m-\mathrm{p}-n+\dot{\cdot}+1}{2})\prod^{-}\cos\pi n-i1\mu=1(s+\frac{\mu-(m-p)}{2})\mu=1(\prod_{n-i+}\cos\pi s+n\frac{\mu-p}{2}\mathrm{I}$
if $i\equiv 0$ (mod 2),
$0$ if $i\equiv 1$ (mod 2),
$C_{i,.-1}.(S)$ $=$
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